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PREFACE. 


In placing this book of PHOTOMICROGRAPHS 
in the hands of Teachers and Students, we feel that we 
are supplying a long-felt want. No such work has 


previously been published. 


The work covers practically the whole range of 
study requisite for the Botanical Student, and should 
be in the hands of everyone who is desirous of studying 
from the actual preparations, in place of, as in many 


cases, crude ideal sketches. 


In the production of Microscopical preparations 
and Photomicrographiec reproductions therefrom, we now 
occupy a unique position; as our preparations are the 


standard by which all others are judged. 


ABRAHAM FLATTERS, F.R.M.S. 


Teacher in Microscopical Research to the Municipal 
School of Technology, Manchester. Specialist in 
Micro-Technology to the Manchester Chamber of 


Commerce. 


PUBLISHED BY 
FLATTERS, MILBORNE ann MCKECHNIE, Lrtp., 
16, 18 ann 20, CHurRcH Roan, 


LoncsiGHt, MANCHESTER. 
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O make a complete study of a solid mass of tissue, Sections must 
be cut at different planes to each other, v/z .—Transverse, Radial- 
longitudinally, and Tangential-longitudinally. Each Section when 
placed under the Microscope will present to the observer a surface cut 


at right angles to each other. 


DIAGRAM OF A DICOTYLEDONOUS STEM. 


1—Tangential area, passing through the Bast Fibres, (see Nos. 51 to 53). 
2 —Tangential area, passing through the Xylem (wood). 
3—Radial line, passing through the Pith. 
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1.—Spivogyra (In conjugation). 


St 
spi RET EN EME ae capa ene ig 
cee" 


vegetative condition. 


B, Filaments in 
conjugation. 


Limiting tissue of 
thallus. 


Lining of conceptacle. 


Mouth of conceptacle. 


Protective hairs among 
which are distributed 
the antheridia. 
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3.—T.S. Female conceptacle, fucus vesiculosus. 


Limiting tissue of thallus. 


Protective hairs. 

Oogonia in various stages of 
development. 

Mouth of conceptacle. 


4.—Y.S. Apothecia, Parmelia parietina. 


Mycelium. 


Unicellular alge. 
Rhizoides or root-hairs. 
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5.—Penicillium glaucum. 


Mycelium of fungus. 


Conidiophores (fruiting 
bodies). 


6.—T.S. Leaf of Thistle ‘‘Carduus,” attacked by uredospores of 
puccinia graminis. 


ree! Uredospores. 
me 

wen Mycelium of 
c= fungus. 


= Disorganised 
tissue of leaf 


== Disorganized 
ENT palisade layer. 
i As 
er 
d <“ Upper cuticle of 


Se leaf. 
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7.--T.S. Stem of Wheat, “Triticum.” Attacked by teleutospores of 
puccinia graminis. 


Teleutospores. 
Mycelium of fungus. 


Disorganised tissue 
of Stem. 

Vascular bundle in 
normal condition. 


8. T.S. Leaf of Berbery. Attacked by aecidiaspores of puccinia 
sgraminis. 


Fully-developed zecidium. 


Mycelium of fungus. 


Disorganised tissue of leaf. 


Spermogone of unknown 
function. 


Photomicrographs of Botanical Studies. 15 


9.—V.S. Apothecia, Peziza convexula. 


Ascospores in various 
% Stages of development. 


10.—V.S. Thallus of “ Marchantia polymorpha. ” 


Wall of gemme cup. 


Gemmz in various stages of 
development. 
Thallus. 


Root-hairs (rhizoids.) 
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11.—V.S. Sporangia of Marchantia polymorpha. 


Upper portion of stel- 
late disc of thallus. 


Fibrous bundle. 


Archegonia 

(Unfertilised) 
(Sporogonium, with 
| spores and elaters. 
Stalk of stellate disc. 


12.—Fruiting Fronds, of “ Chara sp.” 


Leaves. 


Oogonium 


Antheridium, 
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13.— Underside of entire Thallus of Fern, 
“ Gymnogramma Sp.” 


Thallus 


Archegonia Area. 


Antheridia. 


Rhizoids (root hairs). 


14,.—V.S. Thallus of Fern, “Gymnogramma Sp.” (Passing through 
Archegonia area). 


Upper surface of 
Thallus. 


Ovum. 


Canal of neck open. 


Do., out of Median 
plane. 
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a sheath 


ground tissue 
nts. 
Is. 


sse 


l'vessels. 
e 


a 


Primary ground tissue. 
ndodermis. 


Bast elements. 
Scalariform vessels 


Bast sheath. 
Ss 


clerenchym 
ast eleme 


pir 


Scalariform vessels. 


of Pteris aquilina. 
Primary 


S 
/ Spiral v 


| B 


Li 


15—T.S.—Through Vascular bundle of Rachis, of Pteris aquilina. 


16 —L.S.—-Through Vascular bundle of “ Rhizome,” 
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17.—T.8. Stem of “Equisetum telmateia.” 


Multinucleated cell. 


Primary nucleated 
tissue, 
Isolated annular 
vessels in inter- 
cellular space. 


Nucleated cortical 
tissue. 


— Cell-wall. 


Protoplasm surround- 
ing nucleus. 
Nucleus. 


Strands of protoplasm 
connecting nucleus 
with cell-wall. 


Nucleus with nucleoli. 
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19 —T.S. Vegetative bud of “ Equisetum telmateia.” 


Zone of vascular 
bundles. 


Leaf-sheath with 
developing leaves. 


Central axis of stem 


Leaves not yet 
separated. 


m— Central ground 
tissue of axis. 


Nodal diaphragm. 


- Lateral vegetative 
bud. 


Isolated leaves. 


Caniculi in forma- 
tion. 
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21.—L.S. Lateral growing point of ‘“ Equisetum telmateia.”’ 
. : 2 


Bud sheath. 


Apical cell. 


Bm Zone of dividing 


Axis of developing 
branch. 


a fs 


Sporophyl. 


Sporangia. 
(Spores & elaters). 


Cavity of axis. 


nucleated tissue. 


Vascular system of stem. 


i) 


Photomicrographs of Botanical Studies. 


23.—Spores and Elators, from Fertile head of “ Equisetum telmateia.” 


Spores and elaters from 
Sporangia of No. 22. 


24.—T.S. Stem of “Selaginella Wildenovii.” 


s-— Epidermis. 
Cortical tissue. 


Vascular bundles. 
Xylem of bundle. 


Trebeculze. 
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25—-Entire Strobolie of ‘“‘ Selaginella Martensi.” 


Macrosporangia. 


Microsporangia (various stages of 


development.) 


Microspores fully formed. 


Fruiting branch with leaves. 


Cotyledons (First 
leaves) folded 
over the stem. 


Primar ] axis or 
’ 
stem. 


The hypocotyl 


Edges of Cotyledons 
(leaves). 


Root. 
Compare with 27 & 28. 
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27.—Cotton plant ‘“‘ Gossypium,” after eight days’ germination. 


Cotyledons, or seed-leaves. 


Primary axis of plant (Stem). 


Hypocotyledonary stem. 


------ (ay 
ene —(f) Axis of root (ground level). 
(2 Secondary root. 
J =--- 
---- —-(@) Tap-root. 


28.— Cotton plant ‘ Gossypium,” after three weeks’ germination. 


a First true leaves. 


b The true stem. 
¢ The cotyledons. 
d Primary axis. 


¢ Secondary roots with root 
hairs. 
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29—L.S., Root of Bean, “ Faba vulgaris,” 


Hee? {i 


Bi, 
Mite, 


The Plerome, central axis. 
The Endodermis. 
The Periblem. 


The Piliferous layer. 


The Growing point. 


The root-cap. 


Cuticle. 


Endodermis. 


Pericycle 


Wood elements developing 


Central axis. 


Cortical tissue. 
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31.—T.S. Root of ‘*‘Acorus Calamus.” 


sue, 


ortical tis 


C 


l 
a 
a 


Ne Ae Very hs 
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32.—L.S. Root of Onion, “Allium cepa. 


ous layer. 


ifer 


l 


Central Axis (pler 


) 


ome 


Growing point of root 


alana 


Root cap. 
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33.—L.S. Root of Onion, 
“Allium cepa” 


Part of 32 x 200 showing 
nucleus in various stages of 
division (Karyokinesis). 


Sections 1-6, passing 
through the same cell 
at various planes in 
transverse direction, 


Sections 1-6, passing 
through the same cell 
at various planes in 
longitudinal direction. 
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36.—T.S. Germinating radicales of a grain of Barley. 


Pericarp of 
seed. 


Absorptive layer 
of embryo. 


Developing 
primary roots. 


Developing 
secondary roots 


Developing fronds. 


Root. 


Root-cap. 
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38.—-T.S. Roots of ‘ Zea mais”’ Indian corn. 


Cortex. 


Endodermis. 


Wood elements. 


Pith. 


Epidermal tissue. 


Vascular bundle. 


Phloem of bundle. 
Primary ground tissue. 


Bundle sheath. 


Pitted vessels. 


Annular vessels. 
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Ground tissue. 


Spiral vessels. 


Annular vessel. 


Pitted vessels. 
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42,.--T.S. Stem of ‘Gossypium Sp.” Cotton Plant. 


a The Pith. b Nylem. ¢ Cambium Ring. d- Phloem. 
e Cortex: 7 -“Gutiele: e Medullary Rays. h Resin Cells, 


Photomicrographs of Botanical Studies. 


43.—T.L.S. Stem of “Gossypium Sp.’’ Cotton Plant. 
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44,--—T.S. Stem “ Hippuris vulgaris,” Mare’s-tail (Aquatic type). 


— — 


Epidermis. 


Cortical tissue. 


Phloem of bundle. 
Xylem (wood). 
Central axis. 


Central axis. 


Leaf. 


Growing point. 


Developing leaves. 


Nodal diaphragm, 


Flower Bud in leaf axis. 
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46.—-T.S. Stem, “ Limnanthemum nympheoides,” Lymnanth (Aquatic type). 


Cortex. 
Air cells. 


Phloem. 


Xylem (wood). 
Central axis of stem 


Ideoblasts. 


47. —T.S. Stem, “ Tamus communis,’> Common Tamus. 


Epidermis. 


Sclerenchymatous ring, 


Xylem (wood vessels). 
Ground tissue. 


Central cavity of stem. 
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48.—T. & L.S. Stem of “ Cucumis sativus,’’ Cucumber. 
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Ried Feswks 


Peawiel Jsue 


Epidermis 


Phloem elements. 


Cambium ring. 


Xylem bundles 


Secondary bundle. 
Spiral vessels of primary 
bundle. 


Ground tissue 
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50.-—T.L.S. Stem, ‘‘ Helianthus annuus” Sunflower. 
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51.—T.S. Stem, “ Tilia europea, ” Lime tree. 


Photomicrographs of Botanical Studies. 
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‘Pitted vessels. 
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54.—T.8. Root, “ Pinus sylvestris.” Common Pine. 


Cortical tissue. 
Phloem 
Cambium 


Xylem (Secondary 
wood) 


Primary wood. 


Resin duct. 


Growing point of stem. 


Axiliary buds in 
development. 


Meristem tissue in active 
state of division 
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56.—T. S. Young Stem, “ Pinus sylvestris,’ Common Pine. 
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Wood in development. 
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58.—L.S, Advanced Stage of Stem, “ Pinus sylvestris.” 


BEET 8 


aie oy 


Cortex. 


Developing 
branch. 


Pith 


4 Nuclei. 


¥.. Thickening band of 
prosenchyma. 


Secreting cells of resin 
passage. 
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60.—T.S. Leaf of ‘‘ Pinus sylvestris,’ Common pine. 


Resin duct. 
Endodermis. 


Transfusion tissue. 


Phloem. 
Wood (Xylem). 


Epidermis. 


Stomata. 


Apex of axis. 


Central axis 


Pollen Sacs. 


Scales. 


Base of attachment. 
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62.—Pollen from Male Cone of “Pinus sylvestris.” 


Fully developed pollen grains, 
showing wing or air sac, taken 
from mature cone. 


Integument. 


Endosperm. 


Spermo-nucleus. 


Oonucleus. 


Wing of seed. 
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64.—T.S. Mature Ovule, “ Pinus sp.,” Pine Tree. 


Wall of ovule. 


Developing leaves. 


Vascular bundle of leaf. 


Spring growth of wood. 


Autumn and winter 
growth. 


Resin Canal. 
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Medullary rays. 


Bordered pits. 


Cell-wall in radial view. 
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67. —T.L.S, Stem 


« Pinus sylvestris,» Common pine. 
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68.—Cuticle of Leaf, ‘“‘ Auricaria imbricata,” Monkey-puzzle. 
Se TTS TOS Me ET ES 
en ' pe \ ] vp ; A f } Peat pag | ) 
nO Oe, 5, 2% 0 
get ( hp aa AG. A] a Aid a 
: a Bo 


| 0 ® 
@! ®\o 8 ) 4 Weiee 
a @® 9? 8 @® 


Cuticularised tissue. 


Stomata 


a 


= 
“So > 


a so \s 


eseee 
ea 


06 


ee: 
& 
Ss 


| : 

hd . 
@ 81g 42 0005 
G Ge. 84 (O80 oe 
Go Boe, 8% So MG 
be fb aoe 200 8, 00 
en an f yest Ti @ @, @ a FS a ‘0 t 
Rs Oa Gn OLD Ce 


.. Midrib of leaf. 


. Lateral ramifications. 


.Secondary branch. 
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70.—T.S. Leaf of “ Metrosideros verni,” Bottle-brush Shrub. 


Palisade layer 


Primary vascular bundle. 


Stoma. 


Secondary vascular bundle. 


Oil gland, 


Capitate Apex of sting 


Cavity of sting filled with 
irritant fluid 
Enlarged base of sting 


Midrib of leaf 


Stiff hairs on midrib of 
leaf 


Photomicrographs of Botanical Studies. 47 


72.—T.S. Phylode of “ Acacia decurrens,” Wattle bark-tree. 


\py (omen 
hee 


Cuticle. 


Secondary vascular bundle. 


Palisade layer, 


Loose ground tissue, 


Seriep) 
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-Primary vascular bundles, 


73.—T.S. Green Stem of “ Casuarina equisetifolia,’ Switch-broom. 


Cortical tissue. 


Leaf-trace bundle. 


Cambium ring. 


~~ Wood bundles, 


Central axis of pith. 


Stoma in furrow. 
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74.—T.S. Leaf-bud of “ Fagus sylvatica,” Beech-tree. 


Bud scales. 


Midrib of a leaf. 


Secondary veins. 


Leaf blade. 


Entire leaf in section. 


75,—T.S. Leaf-bud of “ Fraxinus excelsior.” 


Bud scales. 


Petiole of oldest leaf. 


Leaves in development, section 
taken through their apices 


Protective hairs. 
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76.—T.S. Leaf-bud of “ Acer Pseudo-platanus,” Sycamore. 


Bud scales. 


Developing leaves. 


A complete leaf in section. 


77.—L.S Stem and Leaf-buds of Acer Pseudo-platanus, Sycamore (Defoliation). 


Cuticle. 
= Phloem of main branch. 
at rte 


PN 
(gs \ rs Bud scales. 
Sat Growing point of branch. 


Vascular system of branch. 
Central axis of same. 
Vascular bundle of old leaf-stalk, 


Separating (absciss layer). 


Wood of main branch. 


Pith of central axis, 
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78.—L.S. Flower-bud of “ Gossypium sp.,”’ Cotton plant (compound Photomicrograph) 


Stigma. 


Fleshly pillar to which the anthers 
are attached. 


The anthers containing pollen. 


The petals and sepals. 
Bract. 


Ovary. 
Ovules. 


Apex of flower-stalk. (Thallamus.) 


79.—L.S. Catkin of “ Salix caproea,’”’ Common sallow. 


Central axis. 


Vascular system of catkin. 


Anthers. 


Flower-scales. 


Filament. 
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80.—T.S. Flower-bud of “ Taraxacum officinale,’ Dandelion. 


appus (modified calyx), 


Calyx. 


Corolla 


Anthers containing 
pollen. 


Wall of ovary 


Seed-bearing placenta. 


Base of stigmatic cap. 
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82.—T.S. Flower-bud, “ Cheiranthus cheiri,’ Wallflower. 


Calyx. 
Corolla. 


Anthers. 


Pollen sac. 


Capsule, siliqua, 
in section. 


Calyx with fringe of hairs. 


Anther. 


Petaloid stigmas. 


Petals. 
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84.—T.S. Flower-bud, “ Lilium croceum,” Orange lily. 
Calyx. 
Corolla. 


Anthers. 


Pollen-sac. 


Ovary. 


Fibrous layer. 


Zone of nucleated cells. 


Tapetal layer. 


Pollen grains. 
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86.—T.S. Ovary of “ Lilium croceum,” Orange Lily. 
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tl te f———— Outer wall of ovary. 
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Inner wall of ovary. 


~ Cavity of same. 


Embryo-sac, 


| - 
—<— Central axis. 


87.—Entire flower of Wheat, ‘ Triticum sativum.” 


Anthers contain- 
ing pollen. 


Stigma. 


Ovary 


Embryo-sac. 


Enlarged base of 
flower, 
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88.—Stigma and Pollen of 
® “ Triticum sativum,” Wheat. 


. & 
e— Isloated pollen grains, 


Pollen grain and so-called pollen 
tube. 


, Shaft of stigma. 


89.—Stigma and Pollen of 
¢ “Triticum sativum,” X 180 


7. (part of No. 88). 


4 EA Pollen grain with pollen tube. 


Nuclei of stigma, 


or 


D 
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90. —L.S. Embryo-Sae, “ Triticum sativum,’’ Wheat. 


Wall of ovary. 
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Scutellum. 


Leaves in various stages of 
development. 


Growing apex of stem. 


Primary axis. 


Developing lateral root. 


Ae 


Primary root (examine 36). 


Growing point of root. 


Root cap. 
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92.—L.S. Plumule of “ Triticum sativum,” Wheat. 


1 


First leaves. 


Developing leaves. 


Growing point of stem. 


Axis of embryo, 


sativum,’’ Wheat. 


af =f, tie 7 
i esi Dermatogen (Epidermis), 


Central axis. 


93.—L.S. Radical of “ Triticum 


Plerom. 


Growing point of root. 


Protective root-cap. 
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94.—T.S. Seed of “Triticum sativum,” portion enlarged. 


Pericarp of seed 


Aleurone layer 


Crystal, 


Starch cells. 


95.—T.S. Cremocarp of “Smyrnium olusatrum,” Alexanders. 


Ridges of mericarp, seed 


Endosperm. 
Vascular bundle, 
Central axis, (connective). 


Vittce. 


Vascular bundle. 
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96.—Entire Capsule of “ Capsella bursa-pastoris,’’ Shepherds-purse. 


Stigma. 
Capsule. 
Seeds with folded cotyledons, 


Placenta. 


Thallamus. 


Flower stalk. 


97.-—Starch of “Solanum tuberosum,” Potato. 


Starch of potato photographed with 


polarized light. 
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98.—T.S. Stem of “ Tradiscantia discolor,” Tradiscantia. 


S MS ys ara Epidermis. 


. ( te L Cells containing starch. 
ger 
‘areas 


< 
, Vascular bundle. 


se 


Endosperm cells, containing 
proten, crystals and aleurone- 
grains. 
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100.—T.S. Corm of “ Phajus grandifolius,’’ Orchid. 


Vascular bundle 


Ground tissue. 


Starch and lucoplasts. 


Spheero-crystals of inuline 
deposited on cell walls, 
forming balls of various 
sizes. 
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102.—L.S. Stem of “ Euphorbia spliendens,” Euphorbia. 


- Wan =< 


Cells containing ordinary 
starch. 


A laticiferous vessel. 


Dumbell-shaped starch grains. 


103.—L.S. Root, ‘“ Scorzonera hispanica.” 


Primary ground tissue. 


Laticiferous vessels, with 
coagulated contents. 
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